Economic agents routinely face various types of economic uncertainty. Seldom have these various forms of uncertainty manifested themselves more sharply than in the transition economies of Central and Eastern Europe. In East Germany, the transition was especially rapid and sharp since East Germany virtually over night made the transition from the Eastern European system to the market economy of Western Germany. Uncertainties increased and many institutional and behavioral adjustments took place in a concentrated period of time. Among the latter was a sharp fall in fertility rates, leading to a growing literature on the explanation for this decline. This paper focuses directly on the link between uncertainty and childbearing decisions and examines the link at the micro level. It develops a stylized overlapping generations model showing that the relationship between economic uncertainty and childbearing decisions is not necessarily monotonic, and hence that the aforementioned inverse relationship is merely a testable hypothesis. It then uses GSOEP data for 1992 and 1996 to estimate the nature of this relationship, and concludes that while this relationship was indeed negative for East German women during these two years, the nature of uncertainty affecting their childbearing decisions differed across the years.
I. Introduction
Economic agents routinely face various types of economic uncertainty. As producers they may be uncertain about future quantities (such as production risk) or prices (price risk). As workers, they may be uncertain about the likelihood of finding employment or about the wage rates that they will obtain should they be employed. They also may be uncertain about their physical ability to work (in the face of disability and old age). As investors, they may be uncertain about rates of return and their ability to accumulate assets. As parents they may be uncertain about their ability to supervise and care for their children. Many economic agents face several of these uncertainties at the same time.
In the context of developing countries that generally lack insurance markets for dealing with any of these sources of uncertainty, but where the uncertainties are many and serious, Leibenstein (1957) and Cain (1980 Cain ( , 1981 Cain ( , 1983 argued that the presence of children tended to reduce all the relevant forms of uncertainty, thereby elevating uncertainty to primary position as an explanation for why fertility rates are so high in these countries, and especially in rural areas thereof.
The socialist societies of Central and Eastern Europe introduced many institutional mechanisms for reducing such uncertainties. They provided generous social security programs, virtually universal employment possibilities backed up by a statutory right to work, universal health insurance, a generous maternity leave program, child care centres at places of employment, food subsidies, rent subsidies and price controls on virtually everything. Income differentials were remarkably small, except perhaps between the masses and members of the nomenklatura. By the mid-1980s, total fertility rates in these countries averaged about 2.0, with East Germany, Hungary and Czechoslovakia somewhat below the average and Estonia, Romania and Poland slightly above it.
The transition in such economies from centrally planned to market economies, therefore, has implied very large increases in uncertainty since the transition required many of these uncertainty-reducing institutions to be dismantled. On top of this was considerable lack of familiarity with market mechanisms and how to take advantage of them. Nowhere was this transition as abrupt as in Eastern Germany, the former German Democratic Republic (GDR), due to its immediate reunification with the Federal Republic of Germany (West Germany).
Prior to unification a little over a decade ago, the total fertility rate in the former GDR was higher than that in West Germany (1.7. compared to 1.4). However, soon after the unification of East and West Germany, the East German fertility rate declined sharply to the West German level and then beyond it, indeed to 0.8 by 1995 (compared to the West German rate that remained at about 1.4) before climbing up again to almost 1.2 by 1998 (Stortzbach, 1995; Kreyenfeld, 2000a) . Indeed, in at least one East German state, by the time the trough in fertility was reached in the mid-1990s, the number of births was less than a third what it had been before unification. Ranjan (1999) quotes one demographer as characterizing the dramatic decline in East German fertility as "comparable to those in war, plague or famine, and has been attributed in large part to economic uncertainty."
Certainly, it is plausible that the uncertainties identified at the beginning of this paper increased substantially after unification and remained high for some time, some, such as fear of unemployment and financial uncertainty, more than others. Yet, in view of the arguments made by Cain and Leibenstein, this could imply an increase in fertility rather than a reduction in fertility. Yet, for Leibenstein at least, the emphasis was on old age uncertainty. For income or employment security in the short run, the effect could be just the opposite as the presence of young children could reduce mobility and the ability to search for work and hence to reduce the probability of employment. Could such increased job and financial uncertainty have translated into such a sharp reduction in fertility? Witte and Wagner (1995) and Adler (1997) hinted that this could be the case. Ranjan (1999) , assuming this to be the case, constructed a theoretical model that showed an increase in income uncertainty could cause a temporary reduction in fertility. While he showed the result of his model to be rather robust to different specifications, he presented neither simulations showing plausible magnitudes of the effect nor any empirical evidence.
This seems plausible for income uncertainty. But would this hold for all forms of uncertainty? Which form of uncertainty should have the greatest effect on fertility? Which form increased the most and which may have gradually fallen by the late 1990s?
Moreover, while uncertainties of various sorts were increasing, other factors relevant to fertility may also have been changing. Real income fell, 1 and the accessibility and cost of education, housing, and health care also changed. Wage rates of both women and men were affected. Whereas previously there had been virtually no part-time employment opportunities for women, after unification there were many (Kreyenfeld, 2000b) . Training subsidies were introduced to reduce the foreseen mismatch between the supply and demand for different skills in the labour market. Any of these other changes, therefore, could have accounted for the rather remarkable post-unification changes in the fertility behaviour of East German women. In order to isolate the effects of uncertainties of various sorts from these other influences, therefore, it is necessary both to construct plausible measures of the different types of uncertainty and to control for several of these other factors.
To date, there is neither a theoretical model that distinguishes between the various kinds of uncertainty nor an empirical test of the effects of any such form on fertility in the East German context. Instead, existing explanations for the fertility decline in transition economies have taken the following forms: (1) interpreting it as a temporary one arising from the postponement of the first birth, and therefore merely a change in the spacing of children from early to later years (Witte and Wagner, 1995) ; (2) the neoclassical economic model, tying the greater fertility decline either to a dramatic rise in female wage rates coupled with the decline in subsidized child care services (Hunt, 1997; Micevska, 2001) or to a sharp fall in real income with "subsistence" consumption held constant (Micevska and Zak, 2002) , and (3) a sociological model in which the attitudes of East German women changed in such a way as to emulate those of West German women (Stortzbach, 1995) .
The purpose of this paper is to test the impact of economic uncertainty on childbearing decisions, after distinguishing between alternative sources of uncertainty. It uses the East German segment of the German Socio-economic Panel (GSOEP) for testing the hypothesis that uncertainty affects fertility adversely. The main advantage of the GSOEP is that it contains responses to rather unusual questions on fears and uncertainties of various kinds that can be used to construct indexes of each of these several different kinds of uncertainty.
The presentation is as follows. Section II presents a simple overlapping generations model that is used to highlight the complex and non-linear relationship between uncertainty and fertility. Section III presents the data and the measures of uncertainty used in the empirical analysis. The regression results are presented in Section IV. Section V concludes.
II. The Model
Suppose that a representative parent lives for three periods. During period I, she is young, and is taken care of by her parents. At the beginning of period II, she has a partner, and has to take three decisions: (1) the number of children, (2) the extent of labour force participation, and (3) the amount of savings for old age. During period II, she works, earns, consumes, takes care of her children and saves for old age. In period III, she is old and does not work, making her consumption dependent on the principal and earned interest amount of her savings in period II, and the interest payments thereof, and transfers from private or public sources. At the end of period III, the representative woman dies.
The utility of a representative parent depends on her own consumption and leisure, as well as on the future consumption of her children. She cannot form accurate expectations about the future decisions of her children, and hence focuses on the one aspect of their life as economic agents about which she can form some expectations, namely, their income. Hence, the utility function of the parent who is assumed to "care" for her children can be given by
where C is consumption, l is leisure, n is the number of children, I is income, and ρ is time discount factor. The superscripts P and k indicate the representative parent and child respectively. A representative parent faces two constraints: a time constraint, and a budget constraint. The time constraint is given by
where t k is the time allotted to child care, and t w is the time devoted to work. This constraint can be rewritten as
Her wage rate w p depends on the human capital with which, at the beginning of period II, she is already endowed. Hence, at that point of time, her wage rate is pre-determined. The budget constraint for the parent for period II, therefore, is given by
where S P is the amount that the representative woman saves for her old age consumption, p H is the price per unit of human capital, n is the number of children that she has, and q(n) is the amount of human capital the woman wants to "buy" for each of the children. It is assumed that the human capital that each child can be endowed with varies inversely with the number of children, i.e., there is a trade-off between the quantity and quality of children. This constraint can be rewritten as
In a society in which help from children in old age is largely limited to emotional support, we assume that the budget constraint of a parent in period III would be given by
where B is the amount of old age benefits that a parent expects to receive from the government. Since the parent in this model is able to determine the human capital endowment of her children, she treats the future wage rate of the children as endogenous. For lack of better information, the parent also assumes, that a child would work an institutionally fixed number of hours per time period. Hence, the income of a child in period III and which enters the parent's utility function is given by
Hence, the utility function of a representative parent can be rewritten as
The optimisation program of a representative parent, therefore, is to maximize U P with respect to the three choice variables: number of children (n), extent of labour force participation (t w ), and amount saved in period II for period III consumption (S P ). Since the use of a concave utility function would assure interior solutions, the optimal values of the choice variables can, in principle, be numerically obtained from the first order conditions, given the values of the model's parameters. However, since the utility function, and the resultant first order conditions are highly non-linear, it is computationally expensive, sometimes even impossible, to obtain numerical convergence to unique meaningful solutions. Hence, we attempt simulations with a simpler version of the model, one in which a parent has only one choice variable, namely, the number of children (n). In other words, both the labour supply (t w ) and the amount saved for old age consumption (S P ) are held exogenous.
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Even though the representative parent may face uncertainties about such different concerns as employment, wage rates, health, childcare, etc., all such forms of uncertainty could be interpreted as affecting her decisions through their impact, direct or indirect, on her expected income. It is easy to see how uncertainties regarding employment and wage rates can affect expected income. In other cases, the causal connection may be more subtle. For example, uncertainty regarding affordable and adequate childcare facilities would impact the expected income of the parent by way of the number of hours she is able to work per week after taking care of her children, perhaps only 20 instead of 40 hours (see footnote 2). Hence, for the simulations, we proxy all forms of uncertainty with a generic "job related" uncertainty which has an impact on the expected income of the representative individual.
To capture this job-related uncertainty, we introduce a parameter µ as the probability that a parent would remain employed during period II. Hence, t w in equation (1a) would be replaced by µ.t w .
3 The optimal value of n, therefore, would be a function of µ, and we would be able to observe how this optimal value of n varies with µ, given reasonable values for the parameters of the utility function. The simulation methodology is as follows: Given a vector of initial conditions, the optimal values of n have been estimated for different values of µ. These are the "baseline" values of n. Thereafter, given that women with higher opportunity cost of time may be affected differently by uncertainty than those with low opportunity cost, µ and w P are changed simultaneously, and the optimal value of n is generated for each combination of n and w P . This process generates vectors of n, one for each value of w P , that can then be compared with the aforementioned "baseline" values. In Table 1 , the shaded column highlights the "baseline" values of n. It can be seen that both µ and the wage rate have non-linear impacts on the optimal value of n. In particular, for low values of the wage rate, as the probability of being employed declines (reflecting an increase in job-related uncertainty), there is initially a decline in the optimal value of n. But beyond some threshold, this optimal value rises again, and then declines once more as µ continues to decrease in magnitude. On the other hand, when the wage rate is high, the optimal value of n increases monotonically with increases in the value of µ.
The derived patterns are fairly robust across feasible parameter vectors for which numerical solutions for the optimal value of n could be obtained. However, the purpose of the simulation exercise is not to make predictions about the relationship between uncertainty and the optimal number of children, but rather to generate testable hypotheses. As such, the simulation results suggest that while, in general, uncertainty has a negative impact on childbearing decisions, the relationship between uncertainty and childbearing decision may be nonmonotonic, and may significantly depend on the opportunity cost of time of the parent.
III. Specification and Data
The model explored in the previous section suggests that the econometric specification required to explore the relationship between uncertainty and childbearing decision is given by
where µ' is the inverse of µ, 4 C is a vector of control variables and ε is the error term. However, equation (6) is not easy to estimate. Specifically, unless we were to choose a sample of women all of whom have become infertile on account of age, we would have no way of knowing the optimum value of n for any of the women. Indeed, even if we were to focus on such a sample of women, the observed number of children for a woman would unlikely be her desired or optimum number of children. Hence, the dependent variable of equation (6) is unobservable. 5 To overcome this problem, we modify the econometric specification to examine the determinants of observed births across a cross-section of women during a given time period. In other words, the dependent variable in the modified equation is no longer the optimum value of n, but rather a zero-one binary variable (b) that captures the event of birth during a period of time. Note that this modification implicitly captures the logic implicit in equation (6) and the model described in the previous section; if a parent already has what she considers to be the optimal number of children, she would not give birth during a given period of time. If, on the other hand, she has fewer than the optimal number of children at the beginning of that time period, she may give birth provided she perceives the circumstances to be favourable. This specification has the additional advantage that it puts the emphasis on relatively short-term observations of uncertainty that as mentioned above were changing substantially from year to year. The modified econometric specification for a given time period t is as follows:
The control variables are as follows: age and square of age of the woman, her marital status, the number of children born to her prior to t, the average number of hours she spends per day for work or training, availability of parents or in-laws to provide childcare, a proxy for opportunity cost of her time, her educational attainment, employment status of her spouse, wealth status of the household, and the health status of the couple. The simulations of the model presented above suggest that we can expect β 1 to be negative, with the possibilities that β 2 and β 3 may be non-zero, i.e., the relationship between uncertainty and childbearing decision may be non-monotonic, and the nature of the relationship may significantly depend on the opportunity cost of time of the parent.
As mentioned above, these hypotheses are tested using the GSOEP data. This is a longitudinal survey of private households and persons in the Federal Republic of Germany, the first round of which was undertaken in 1984 (Haisken-Denew and Frick, 2000) . In that and all subsequent years, the respondents were asked a core set of questions concerning demographic features of the household, income and social security benefits of the household members, their education, health and labour market performance, and expectations about the future. Prior to 1990 the survey was limited to West German households (numbering 5921 in 1984) but since then households in the former German Democratic Republic have also been included, raising the number of households included to about 6,800 and the number of individuals to about 13,000.
The GSOEP data provides a wealth of information on income and wealth of households, and on the individuals who reside in the surveyed households. Specifically, it provides information about the education levels of these individuals, the extent of their labour market participation, age, gender, and the number of children. Some of the rounds of the survey also provide detailed information about extended families of individuals, namely, parents, siblings, former spouses etc. Most importantly, the questionnaires for the different rounds of the survey included questions about the opinions of the respondents about the socio-economic atmosphere around them, and their expectations about the future. It is the responses to these questions that are used to create the uncertainty scores used in the regression analysis [see As is evident from the table, we have been able to create scores for several different forms of uncertainty that an East German woman might have faced after the unification of Germany: three measures of general uncertainty about the aftermath of unification (UNCRT1P, UNCRT2P, UNCRT3P), uncertainty about the financial future of the household (UNCRT4P), employment related uncertainty (UNCRT5P), and uncertainty about suitable childcare availability (UNCRT6P). Hence, equation (6a) has to be reformulated to explicitly take into consideration all these forms of uncertainty, and the resultant econometric specification is given by
where index i refers to the i-th form of uncertainty (i = 1, 2, …., 6).
Available macroeconomic information suggests that the East German fertility rate declined sharply after the unification, reached its nadir around 1994, and has recovered slightly since then. In other words, 1994 is a possible "saddle point" representing a structural break. We, therefore, have analysed the relationship between fertility and uncertainty both before and after 1994. Specifically, we use the 1992 and 1996 rounds of the survey to explore the relationship embodied by equation (6b). There are two reasons as to why we chose to use this comparative cross-sectional approach rather than using a panel data/fixed-effects model to estimate equation (6b). First, a major weakness of the GSOEP is that some of the key questions are not comparable across surveys. For example, of the six forms of uncertainty described in Table 2 , the first two were included in some of the questionnaires and excluded from some others. Similarly, while at least one of the post-1990 rounds of the survey gathered detailed information on the extended family/social network of the respondents, the relevant questions were excluded from many of the other rounds of the survey.
7 Second, after accounting for missing data, the incidence of childbirth in the East German sample was less than 1 percent in the 1993-95 period, implying that there were too few women who gave birth during these years to obtain meaningful results on the determinants of fertility.
In Tables 3 and 4 , we present comparative descriptive statistics for the women who did and did not experience childbirth during 1992 and 1996, respectively. n.a. n.a. n.a. n.a.
Uncertainty Scores
Confidence about future (UNCRT1P) n.a. n.a. n.a. n.a.
Ability to cope with changes (UNCRT2P) n.a. n.a. n.a. n.a. It is evident from Table 3 that the women who experienced childbirth during 1992 (CBIRTH = 1) differed from those who did not (CBIRTH = 0) in that they were clearly worse off in terms of both income and wealth. The net household income of the women in the sample who gave birth during that year was about 38,450 marks, well below that of those who did not give birth (47,441 marks). Further, while 30 percent of the not birth-giving women lived in homes owned by their families, only 16 percent of the birth-giving women did so. Moreover, the homes of the latter were larger (79 square meters) compared to those of the former (66 square meters).
This inequity also spilled over into the labour market; 87 percent of the non-birth giving women were employed in 1992 compared to 75 percent for the birth-givers. 8 The non-birth givers also enjoyed more prestigious jobs, as indicated by their average score on the TREIM scale. Prima facie, there is some evidence, therefore, that lower opportunity cost of time and the resultant substitution effect may have been a factor determining fertility in 1992. However, as mentioned in footnote 8, the causal structure of the relationship between employment and childbirth is not clear, and one would have to control for other factors that might influence both employment and fertility. For example, women who did not give birth in 1992 reported as having, on average, 1.75 children prior to that, while those who did reported 1.16 children prior to that year. Assuming that a child is a normal good, prior to the incidence of childbirth in 1992 the marginal utility of a child was decidedly higher for the latter than for the former. Further, women who did not give birth in 1992 were, on average, older than those who did, indicating that age, too, may have played a role in fertility decisions. The figures reported in Table 4 suggest that the situation was not much different in 1996. The women who gave birth in 1996 belonged to poorer families, were younger, less likely to be employed, and, on average, had less prestigious jobs. They also had fewer prior children (0.88) than the women who did not give birth (1.62) and were more likely to have partners without any major health problems, as indicated by hospital visits during the year (NOHSVT). 9 Interestingly, however, the uncertainty scores were not significantly different for the birth-giving and non-birth-giving women in either 1992 or 1996.
10 Hence, there is no prima facie evidence for a negative relationship between fertility and uncertainty. Yet, only in the next section where we control for other relevant factors can we get a more accurate picture of the relationship, obtaining thereby the conditional relation between uncertainty and childbirth.
8 It should be noted that the causal structure of this relationship is not obvious. A woman may have decided to have a child because she was unemployed. But, it is also possible that she was unemployed because she gave birth during the year. 9 The information about hospital visits was not available for people in the 1992 sample and thus no such scores for NOHSVT could be reported in Table 3 . 10 Note that, owing to differences between the questionnaires across years, it was not possible to construct scores for UNCRT1 and UNCRT2 for 1992 (i.e., as measured in 1991).
In particular, our empirical analysis involves use of logit models to infer the relationship between the different forms of uncertainty and fertility decisions, after controlling for the characteristics of the women, their partners, and the households to which they belonged. The sample for 1992 comprised of 500 observations, with just over 2 percent incidence of childbirth during the year. The sample for 1996 included 1093 observations, with about 6 percent incidence of childbirth during the year. The methodology used for the empirical analysis is described in further detail in the next section.
IV. Regression Results
The regression analysis proceeds in three stages. For simplicity and to reduce an important source of multicollinearity, in the first stage we assume that the relationship between the zero-one incidence of childbirth and the various forms of uncertainty is linear, i.e., β 2i and β 3i are assumed to be zero. The right hand side variables include the six uncertainty scores, and the following controls: age of the woman in years (AGE), square of age (AGESQ), marital status (MARRIED), number of children prior to the year in question (KIDTIL92/KIDTIL96), average number of work hours of the woman per weekday (WHOUR), 11 availability of parents (PCARE), former partners/spouses (SECARE) and partner's parents (SPCARE) to look after the children, number of years of education (NOYEDU), the prestige level of the woman's job (TREIM), 12 employment status of the partner (SESTAT), size of the household's residence (SIZOHH), availability of liquid assets like bank savings (LIQAST), and number of hospital visits by the woman (NOHVST) and her partner (SNOHVST). 13 The prestige level of her job is used as a proxy for the opportunity cost of her time, SIZOHH and LIQAST are proxies for household wealth, and NOHVST and SNOHVST are proxies for the health status of the household. In essence, a linearized version of equation (6b) is estimated. In the second stage, the linearity assumption in (6b) is relaxed. Two different forms of non-linearity -quadratic terms for each form of uncertainty and interactions between each such 11 WHOUR includes both hours of work and hours spent in training required to keep a job or to obtain a new one. 12 It is reasonable to assume that the opportunity cost of a person's time, as measured by both monetary remunerations for labour and the non-monetary satisfaction associated with it, would be a monotonically increasing function of the prestige associated with it. For example, a civil servant's job is both more prestigious than a clerk's job, and both the monetary and non-monetary opportunity cost of time is higher for the former. There may, of course, be aberrations, but if such aberrations are random, it would still be reasonable to use the prestige associated with a job as a proxy for the opportunity cost of time of some involved in it. The GSOEP provides two highly correlated measure of the prestige associated with the jobs of the respondents; TREIM is one of the two measures. 13 Since net income of the households is highly correlated with WHOUR, NOYEDU, TREIM, and SESTAT, hence either current income or the latter four measures of permanent income had to be excluded from the specification. On the belief that fertility decisions are more closely linked to permanent income than to current income, we chose to omit net household income from the specification.
form and the opportunity cost of time -are introduced in the specification. Hence, the full nonlinear version of equation (6b) is estimated.
Since as mentioned above, in the theoretical model a representative parent makes three decisions simultaneously, namely, childbirth, labour supply, and savings, in the third stage we treat endogeneity. Given the extent of forced savings through taxes, the wide and generous coverage of the social security program for older people in Germany and the dearth of savings apparent in the data, however, we conclude that endogeneity in savings can be neglected. This still leaves labour supply (WHOUR) as a potentially endogenous variable and its endogeneity is confirmed by a Hausman test. Hence, it is instrumented for use in equation (6b).
The IV equations for WHOUR for both 1992 and 1996 are reported in Table 5 . Labour supply is treated alternatively as an ordinary continuous variable estimated by OLS and as a leftcensored variable that is observed only when some latent variable crosses some pre-determined and unobserved threshold and is estimated by a Tobit regression. Since the GSOEP does not provide good instruments for estimating WHOUR (that would not have any influence on childbirth), we used the Lewbel (1997) method of higher moments of the same variable as the instruments. 2. *, ** and *** indicate significance at the 1 percent, 5 percent and 10 percent levels respectively. Table 6 reports the coefficient estimates for the linear version of equation (6b), obtained using both the 1992 and 1996 data and the fitted values of WHOUR generated by the OLS and Tobit instrumentation exercises reported earlier.
14 The pseudo R-square values of 0.27 for 1992 and 0.23 for 1996, are relatively satisfactory for cross-section data of this sort and the values of Chi-square are highly significant. The results show that both in 1992 and 1996 age is nonlinearly related to the probability of childbirth, rising up to a certain age, levelling off and then declining. Similarly, both in 1992 and 1996 the probability of childbirth declines with both the number of children born earlier (KIDTIL92 and KIDTIL96) and the opportunity cost of time, as measured by the TREIM job prestige index. Perhaps on account of the larger sample and consequently greater variation across individuals in 1996, the coefficient of the former is significant only for the 1996 sample. Similarly, the effect of household wealth as measured by SIZOHH is positive and significant only for 1996. None of the other control variables has any significance in explaining the probability of childbirth. Overall, a child seems to be a normal good, and the signs of the significant control coefficients are as expected. However, the most important results are those with respect to uncertainty. Financial uncertainty (UNCRT4P) had a significant and negative effect on childbirth in 1992, while employment related uncertainty (UNCRT5P) had a significant and negative effect on childbirth in 1996. The results are robust to the different types of estimation procedures used in the instrumentation of WHOUR.
14 The difference in specification for the 1992 and 1996 samples reflects both the aforementioned greater availability of information on the women, their partners, and their households from the 1996 survey and multicollinearity resulting from insufficient variation in the 1992 values of some of the variables. For example, 100 percent of the partners of the women in the 1992 sample reported at least one living parent. Hence, SPCARE takes the value 1 for all observations (see footnote 4). Similar problems surfaced with respect to LIQAST and SESTAT. 2. *, ** and *** indicate significance at the 1 percent, 5 percent and 10 percent levels respectively.
Next, the two different types of non-linearity with respect to uncertainty are introduced in the specification, resulting in the full non-linear and interactive version of equation (6b). Since the other results are left unaffected, only the results for these terms are reported, those for 1992 are reported in Table 7 and those for 1996 in Table 8 . In each case, the results are given for the alternative OLS and Tobit procedures for obtaining the fitted values of WHOUR and for two different specifications. Specification 1 includes the uncertainty scores in linear form as well as their interaction with the opportunity cost of time (TREIM). Specification 2 includes the uncertainty scores in both linear and quadratic forms but not their interactions with TREIM.
The introduction of the non-linearities changes the results in interesting ways. In particular, for 1992 (Table 7) , when interactions with TREIM are introduced as in Specification 1, the financial uncertainty variable (UNCRT4P) remains statistically significant but only when interacted with TREIM. This indicates that the negative effect of financial uncertainty has its negative effect on childbirth primarily only for women with relatively high opportunity costs of time. At the same time, if the non-linearity is confined to the square terms (without the interactions with TREIM) as in Specification 2, it is only uncertainty about childcare availability (UNCRT6P) that has a negative and significant effect on the probability of childbirth.
For 1996, the introduction of the non-linearity (Table 8) shows the negative influence of uncertainty about job security (UNCRT5P) to be robust both to the alternative specifications and to the method for generating the fitted values of WHOUR. The version with the interactions with TREIM also reveals a small but significant negative influence of the TREIM-UNCRT1P interaction term, indicating that general uncertainty about the future (UNCRT1P) has a negative effect on childbirth probabilities when the opportunity costs of time are high. The version without the interaction terms but with the squared uncertainty measures shows the effect of one's own financial uncertainty (UNCRT4P) to be negative only at high levels of UNCRT4P.
In general, the introduction of the non-linearities so as to be more directly consistent with the theoretical model has the effect of increasing the explanatory power of the empirical model and at the same time provides additional evidence concerning the negative effects of at least four different types of uncertainty on the probability of childbirth. 
V. Conclusions
We developed a three period overlapping generation micro model of fertility that shows that financial and employment uncertainty would be likely to have negative effects on fertility. The micro-level data from a sample of East German households provides direct and time-varying observations on several forms of uncertainty. The results provide at least tentative empirical support for this result of the model as well as for some of the other more standard ones. These results would seem to support the idea that increases in uncertainty subsequent to the transition of East Germany into a market oriented Federal Republic of Germany could have contributed significantly to the dramatic decline in fertility in that formerly socialist country that was observed in the early to mid 1990s. The fact that these uncertainties seem to have declined 15 in recent years, especially after 1994, may also explain why the decline in fertility seems to have stalled and even reversed in the last few years. By no means do we wish to deny the relevance of other determinants of the fertility decline such as the fall in real income, attitudinal and other socioeconomic changes. Indeed, several of these explanations are likely to be interdependent. Some of these interdependencies and distinctive influences could be better sorted out if the panel data potential of this rich data set could be realized. For reasons given above, this is not yet possible. But, eventually it could be due to the increasing sample size and more complete questionnaires used in the surveys of recent years. In that way, eventually more could be done to test for the relative importance of different factors to the differences in fertility not just across households but also over time. This might also suggest the need to construct better measures of income and wealth as well as of other socio-economic variables.
Nevertheless, even as they are the results provide encouragement for the idea that risk considerations should be given somewhat greater emphasis than they generally do in such explanations of fertility fluctuations over time. Future research along these lines could benefit from better measures of the different kinds of uncertainty. Other issues that could be explored would be the relative importance of uncertainty measures of the husband and wife and the determinants of these uncertainty measures. Our data show that these uncertainty measures did vary from year to year, even for the same individuals, and that childbearing decisions of East German women were affected by different forms of uncertainty in different years of the survey.
Another relevant issue that needs further investigation is the extent to which such fertility swings are desirable. In other words, are there negative external effects of fertility cycles of the type that the transition economies have experienced? A related question that should perhaps be addressed is that, if such fertility swings are indeed undesirable, how, and to what extent should government intervention in the form of subsidies for retraining and childcare, as well as those involving pensions and other forms of social security be encouraged? Also, to what extent would these policies affect fertility rates? This, indeed, remains the focus of our future research.
